Maryland Streams Extension Activity One
Water Quality Rating

Objective: Students will learn about Water Quality Ratings (WQR) and how to
determine whether a stream is healthy.

Procedure: Students will calculate the WQR at each fictional stream site and decide which stream
areas are healthy. If the WQR is low, the students will then determine the reason why.

Calculation: Students will be given a fictional stream survey that lists the scnsitive, somewhat
sensitive, and tolerant macroinvertebrates that were found. Letter codes are given to determine the
number of organisms found 1n a 3-foot by 3-foot arca. Next, the students will add up the number of
letters in each box. The point values stay the same, regardless of the number of organisms (letter
codes). Lastly, they will multiply the number in cach box by cither 3, 2, or 1 depending on whether
the organisms are sensitive, somewhat sensitive, or tolerant.

Example
Letter Codes (A=1-9, B= 10-99, C= 100) — number of organisms found

Sensitive Organisms= 3 points
Somewhat Sensitive= 2 points
Tolerant= | point

SENSITIVE SOMEWHAT SENSATIVE TOLERANT
12 caddisfly larvac A bectle larvac ___aquatic worms
__hellgrammite ___clams __blackfly larvae
A mayfly nymphs ~ cranefly larvac A leeches
__ gilled snails ___crayfish ___midge larvae
_ rifflc beetle adult __ damsclfly nymphs __pouch snail
__ stonefly nymphs __dragonfly nymphs
_ water penny larvae  scuds

A sowbugs

A fishfly larvae

__alderfly larvae
2- # of letters times 3~ 3 # of letters times 2 _{ # of letters times 1
& index value & index value [/ index value

» Now add together the three index valucs from cach column for your total index value.
e |3 Total index value

Water Quality Rating
Excellent =22 Good 17-22 {(Fair 11-16 ) Poor <11
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Maryland Streams Extension Activity One
Water Quality Rating — Student Survey

Directions: Read each scenario and calculate the Water Quality Rating (WQR) using
the stream quality handouts. 1f the WQR is below a water quality rating of Good, state
what environmental factors may be affecting the waler qualily and what you could do to
improve the WQR in that stream.

Sample A: Joe Smith is interested in building a home on some property next to the Patapsco
River. He 1s especially interested in buying this properly because it seems reasonable. Joc wants
to make sure that that the stream is in good condition hefore he buys the property so he hires you
to calculate the WQR. Sample A is localed aboul three quarters ol a mile downstrcam {rom a
metal factory. The factory used solvents to clean the metal and stream water to cool down the
metal, Should Joe Smith purchase the property?

Sample B: Susan Button is looking to open a fishing shop, which will sell fishing equipment
and bait. Her shop will also offer fishing lessons to anyone that is interested. Susan has found a
cmpty building that is for salc on the Soldier’s Run. She wants to make sure that the stream has
an abundance of game fish (i.e. brook trout). Susan decides to hire you to take some samples
and to calculate the WQR. Should Susan Button purchase the building?

Sample C: Henry and Roberta Sutton own a house on the outskirts of Brookstone Istates.
They have lived there for 10 years now and have three young children. Often times, Roberta lets
the kids go and play in the Eastern Branch Stream that runs next to their development. Recently,
Brian has been coming home and complaining of an abundance of dead animals such as fish and
frogs lying next to or fleating in the stream. Henry and Roberta are concerned and so are their
neighbors. They decide to hire you to research and calculate the Water Quality Rating of the
strcam. What they are not aware of] is that a little under two years ago, a farm was developed 5
miles South of their development. What advise can you give the Sutton’s on their problem.
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Extension Answer Keyv

Sample A- The WQR should equal nine, which makes the Patapsco River a poor quality stream.
Therefore, Joe Smith should not purchase the property. The river scems polluted becausce of the
factory that is located three quarters of a mile upstream from the property.

Sample B- The WQB equals twenty-four which makes Soldier’s Run an excellent quality strcam,
Susan Button should purchase the building because there witl be an abundance of fish.

Samplc C- The WQB cquals fourteen, which makes Eastern Branch a fair quality stream. The
Sutton’s are now able to go to the town and complain of pollution in the stream. DPollution in the
strcam is dug to the farm located 5 miles south of their development.

Possible Answers to Discussion Questions

1. What information does a waler quality rating providc? A water quality rating provides us
with information that will tell us how healthy or not healthy a stream is. It also provides us
with the types and numbers of organisms in a 3-foot by 3-foot arca.

2. How reliable is a Water Quality Rating? A water quality rating can be reliable but is not
completely accurate. It is not completely accurate becausc the sample may not have been
taken perfectly. Weather conditions could have a negative impact on the sample. Unless
many samples are taken from different paris of the stream it is difficult to get an accurate
rating,

Differentiations
Students that finish early can use the blank survey on the back of sample C o create their own data
and scenario. Have students get into partners to figure out the water quality rating.
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Maryland Streams Extension Activity One
Map of Streams
e
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Discussion Questions
1. What information does a Water Quality Rating provide?

2. How reliable is a Water Quality Rating?



Name of raviewer: ) ’ {
1

Cate ravigwead:

Stream Quality Survey

QOctober 1954

Data sent ton _

The curpose ot this form i3 to aid you in gatnering and recarding impontast data about the health of yaur stream. By Keapging accurale
. and consistent records of ygur obsarvations and data from your macroinvertebrate count, you can dogument changes in water
quality. Refer to tha 503 insect card and maaitaring instrectiona 10 learm how to trag ang identty stream macroinvertebrates and

how 1o camplete this form, .
Stream giﬁﬂ%’j{d E]ﬁ Station # é # of participants /
Studen t

County é:g e, é{_’{ﬂg&i e Z State ZEZ{ 2 Group or individual
Location 4&_@,&[{2 L Maﬁ’}[ /ﬁl’"l C{ .

Weather conditions {last ¥2 hours) "? 1#/439% hiri@. -

Date Average stream width Ve, K.

Average stream depth ¥

Start Time End Time Flaw rata; High begligibie

Narmai X Laow

' conducting rocky bottorm sampling, sslact a ritfia where the water is not running tao fas!l, the water depth is between 3-12 inches.
and the bed consisty of cobbie-sized stones or larger. Monitorzd riffle area (3' x 3' square) Walter depth in., in affle.
Water termparature F2 7 C* % Take 3 samples in the same general area. Count each separalely and raport the highest-
seoiing sample betow, Sampte reperted of 3.

ff conducting muddy bottom sampling, take the reguired number of scoops from each habitat typa: steep banks/vegetated margin
{10 scoops), woody debris with organic matter (4 scaops), rock/gravel/sand substrates (3 scoens), and silty battom with argaaic
matter (3 scoops). -

MACROINVERTEBRATE COUNT

Use the slream monitaring instructions to conduct a macroinverebrate counl, Use letter codes (4 = 1-8, B = 10-39, C = 100 or more)
to record the numbers of organisms found in a 3 foot by 3 foot area. Add up the number of leters in 2ach column and multiply by the
ingdicated index value. The following columns are divided tased on tha argamism's sensitivity to pollution,

r

SENSITIVE SOMEWHAT SENSITIVE TOLERANT

——

caddisily larvae
heftgrammitz
mayfly nympns
gited snails

riffle beetle adult
stenelly nympahs
water penny larvas

A2

haetle larvas
clams

crane fly larvae
craylish
darmisellly nymphs
dragonily Aymphs
scuds

sowbugs

lishfly larvas
alderfly farvae
atherix

-

aquatic wprms
blackily larvae
leechas

midge tarvae

pouch {and other) snails

g lefars timas 3 =
index valye

e

#letiers imes 2 =
index value

#lenters Umes | =
Hidex value

LNow add tagether the three indey values from each calumn for your total index value. Total index value =

Caompare this total index value to the following ranges of numbers ta determine the water quality af your stream. Good water quality is
indicatad by a variety of ditferant kinds of organisms, with no one kind making up the majority of the sampte. Although the A, 8, and ©
ratings do not contribute 1g the water quality rating, keep track of them 1o see how your macroinvertabrale populations change over ime.

WATER QUALITY RATING

Excelent {>22) Good (17-22) Fair (11-18) Pocr (<11}

—



Datg reviewed: . ]

Stream Quality Survey
Qctober 1994

D?ta sent tor

l Name of reviewer: /
i
I,

The purpose of this form is ta aid you in gathering and recarding impertant data abaut the health af your stream. By keeping accurate
- and consistent records of your observatians and data from your mac/oinvestebrate count, you can document changes in waler

gualty. Refar to the SOS insect card and manitoring Insiructions to learn how to trap and identify stream macroinvertebrates and
fow fo completa this form:

Straam___“ M%{Q&,fe t/N . Statien Et ! 3 . #olpanicipants /
Jal 2V / Stara MD Group a¢ indiviguad Q"[LL{C/C-/#
Location M?Zrﬁ./ Md)"v/(b”} C\/

Weather conditicns (last 72 hours) /%‘/rl 7%]/0&(/@ d_@ééz_&w%__

Date " Average straam width / a “ <l . Average stream depth

Start Time End Time Flow rate: High Normal__ X Low Negligible

County

It eanducting rocky botom sampling, select a rifile where the water is net running too fast, the water depth is between 3.12 inches,
and the bed consisis of cebbie-sizad stones or larger, Monitared rifle area (3' x 3' square; “Water depth in.,in riffle.
‘Water temperature Fe 7 ©° ? Take 3 samples in the same genaral area. Count each separately and report the highest-
scoring sample balow, Sample rengrted of 3.

It conducting muddy bottem sampling, take the required numbar of scoops from each habitat type: staep banks/vegetated margin
[10 scoops). woody debris with organic maner (4 scocps), rock/gravel/sand subsirates {3 scoops), and silty bottom with organic
matter {3 sceops). -

MACROINVERTEBRATE COUNT

Use the stream monitoring ingtructions fo conduct a8 macroinvensbrate count, Use leter cades (A = 1-3, B = 10-99, C = 100 ar mare)
io record the aumbers of organisms found in a 3 oot by 3 foo! ares. Add up the number al 1etters in each column and multiply by the
ndicated index value, The follawing columns are divided basad on the ¢rganism's seasitivity to paliytion.

SENSITIVE J SOMEWHAT SENSITIVE ! TOLERANT

é caddisfly larvae baelle larvae | Aquatic warms
FMadgrarnmite ctams ﬁ plagkily larvae

A mayfly nymphs crane lly tarvae . leschas

2 gified snaits E craylish midgea larvae
rille beetle adult damselfly nymohs pouch (aqg other) snails
stonefly nymphs draganlly nymphs ' B

E water penny larvas B scuds

é sowbugs

fishfly larvae

alderfly larvae

atherix
# lefters times 3 = i telters tumes 2 = u letters times 1 =
index value index value index valus

Now add logether the three indax values feam gach aalwman for your tatal index value, Tatal index value =

Compara this otal index value to the following ranges of numbers to determing the waler quality of your stream. Good water quality is
indicated by a varigty of different kinds of crganisms, with no one kind making up the majonty of the sample. Although the 4, B, and c
ratings da nat contribute to the water quality rating, keep track of them lo see how your macrainvartebrate populations change aver time.

WATER QUALITY RATING

Excellent (>22} Good (17-22} Fait {11-18) e Paof =1y



Namaea of revipwer:

Stream Quality Survey Dsia i

D_éta sant lo:

October 1684

The purpase of this form is to aid you in gathering and recording impartant data about the health of your stream. By keeping accurate
and consistent records of your abservations and data from your macrginvertebrate count, you can documant changas in water
quality. Refer to the SOS insact card ard maritoring instruztians ta learn how ta trap and identily stream macroinvedebrates and
how to camplete this form. '

Stream, £@£7Lem 5:’22!’? Cx/&l Station # c # of participants {
County /é’l‘)ﬁﬁ_ I@‘Uﬂc/f’,/ State MD Greup or indivichal 5"‘)‘&6’/&-!’1 ?"
Lacatian é@rﬁl’"ﬂ { /]/ZCS’YU’ /Q._f"ccl

s .
weather eonditions (lasl 72 hours) /Q@/,V? ol
Date Average stream width S5/ ‘A, Average stream depth / ft.
Start Time End Time : Flow rate: High Normal Low_ X Negligibie

If conducting racky bottom sampling, salect a riffleg whera the waler is not running too fast, the water depth is Between 2-1 2 inches,
and tha bad cansists of cobole-sized stanes or larger, Monitored rifila area (3' z 3' square) “Walar depth in,, inriffle.
Waler temperature Fe? C*? Take 3 sampies in tha same general area, Caunt sach separaiely and rapart the highests
scaring sampla beiow. Sample reported ol 3.

If condugting muddy battem sampling, taks the required number of scoops from each habitat type: sleep banks/vegetated margin
{10 scocps), woody dabris with crganie matter (4 scoops), rock/gravelisand substrates {3 scoops), and silty bottam with organic -
maiter {3 3C00ps).

MACROINVERTEBRATE COUNT

Use the stream maaitadng instructions to canduct 3 macroinvanrtabrate court, Use letter codes (A 2 1-9, 8 = 10-3%, C = 100 or mare)}
to record the numbars of organisms found in a 3 loot by 3 oot area. Add up the number of latters in each column and mulliply by ihe
indicated index value. The following calumns are diviged based on the srganism's sensitivity to pollution,

SENSITIVE ‘ SQMEWHAT SENSITIVE TOLERANT T
caddisfly larvae é beetle larvae | aquatié worms
heflgrammite clams blacktly larvae
maylly nympns crane fly larvae 5 legchas
gilled snails craylish midge larvae
riffle heetle adutt damsealfty aymphg poueh land other) snails

stonelly nymphs dragenfly nymphs

M | R

watar penny larvas scuds

sowugs

fishily larvae

atderfly larvae

atherix
4 tatters times 3 = # letters timas 2 = . #lemers timas | =
index valua ' imder value index value

—

Now add together the thrae index values from each column for your tatal index value, Total index value =

Compars this tatal index vaiue to the lolawing ranges of numbers to determine the water quality of your stream. Good warer quality
indicated by a variaty of different kinds of organisms, with ng ona kind making up the majority of the sample. Althaugh the A4, 8 and C
rafings do noteentribute 10 the water qualily rating, Keep track of tham lo see how your macrainverterate populatians change over lime.

WATER QUALITY RATING

Excellent (»22) Gaood {17-22) Fair {17-16) Poor [<11]



Mame of reviewer:

Data reviewad:

J
Stream Quality Survey osis | ]
October 1884 | Catasenttor __ " v o

Trne purpose of this formis to aid you in gathering and recording impertant data about the health of your stream, 8y keaping accurate
- and consistant records of your abservations and data lrom your macroinvertebrate couat, your can dasument changas in water
quality. Refer to the 503 insect card and monitaring instrustions to learn how o trap and ideatify siream macginvertebrates and
how to camplete this torm. ’

Stream - Station #

# of panticipants
County State Graud ar individual
Location . .
Weather conditiens {last 72 haurs} -
Date Average stream ;«{dth . ‘. Average stream depth .

Start Time, End Time Flow rate: High Mormal L Low Negigote

It sanducting rocky bottam sampling, select a diifle whare the water is not runaing too fast, Ihe waler depth is between 3-12 inches,
ard the bed consisis of cobble-sized stones orlargar, Monitored riffle area (3' X 3 square) “Water depth in., ifriffle.
Water tampearature Fe? G 7 Taka 3 samples in the same general arsa. Counl each separately and repont ine highasi-
scoring sample below. Sample reported of 3,

1t conducting muddy bottom sampting, takes the required nurnber of scoops from each haphal wype: steep panksivegatateg margin
(10 sc0ops), woedy Cebris with organic matter {4 scoops), rack/gravel’sand substrates (3 scoops), and silly boltem with organic -
mattar {3 sconps). -

MACROINVERTEBRATE COUNT"

Use the streamn maonitoring instructions to conduct a macrginverabrate count, Use letter codes (A = 1-9, 3 = 10-99, C = 100 or more)
to tacorc the aumbars of arganisms fourd in g 3 {001 Dy 3 {oot area. Add up the number o lettars in each column and multiply by {he
indicatad index value. The following columns are divided based on the organism's sensitivity to pelluticn.

TOLERANT

l‘ SENSITIVE SOMEWHAT SENSITIVE 7

caddisily larvae
hellgrammite
mayily nymphs
Qilled snaile

riffle heatle adyl!
stanefly nymphs
walelr penny larvae

heelle larvae
clams

crane fly larvas
crayfish
damselfly nymphs
dragonfly nympns
sgucs

sawbugs

lishhy larvae
alderily larvae
atherix

AQUBtc warms
Hackily larvae
lezches

midge larvae

pauch (e_lrj_d other) snaiis

# leners times J =
incex valuse

4 |phters times 2 =
index valuea

5 letters times 1 =
index value

Now add together the three index values from esach column for your iotal incex value. Tatal index vaiue

—

Compare thig 1otal index vaiue to the follawing ranges of numbers to determine the waler quality of your stream. Good water quality is
indicated by a variety of diferent kinds af arganisms, with na one kind making up the majority of the sample. Akhough the &, 8, and -
ratings de not coninbute to the water quality raling, keep track of them 1o see how your macrainvertebrate populations changde over tme.

WATER QUALITY RATING

Exceftent (>22) Gaod (17-22) Fair (11-18) . Poor («11]



